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I.  Introduc*on	  	  
Timing	  of	  bodily	  movements	  may	  not	  be	  
controlled	  all	  in	  the	  same	  way.	  It	  is	  
believed	  that	  an	  internal	  clock	  
mechanism	  controls	  discrete	  
movements	  	  (finger	  tapping).	  Smooth	  
con*nuous	  movements	  (circle	  drawing)	  
are	  not	  controlled	  by	  a	  clock	  (Huys	  et	  al.,	  
2010;	  Spencer	  et	  al.,	  2003).	  
	  
Research	  has	  found	  this	  to	  be	  true	  for	  
fine	  motor	  movements.	  However,	  the	  
rela*onship	  of	  fine	  repe**ve	  tasks	  to	  
gross	  repe**ve	  tasks	  has	  not	  been	  
studied.	  
	  
This	  experiment	  looked	  at	  the	  
rela*onship	  of	  gross	  and	  fine	  repe**ve	  
movements	  in	  young	  and	  old	  age	  groups	  
to	  see	  if	  there	  exists	  a	  correla*on	  
between	  these	  movements,	  and	  to	  
discover	  the	  effect	  of	  age	  on	  these	  
correla*ons.	  	  
The	  effects	  of	  age	  on	  *ming	  of	  	  
gross	  and	  fine	  motor	  movements	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II.	  Methods	  	  
	  
Four	  tasks	  were	  performed:	  circle	  
drawing,	  tapping,	  walking,	  and	  
cycling.	  Each	  task	  was	  performed	  to	  a	  
metronome.	  The	  metronome	  
sounded	  ten	  *mes,	  then	  the	  
par*cipant	  con*nued	  the	  task	  for	  20	  
seconds	  without	  the	  metronome.	  Ten	  
trials	  were	  performed	  of	  each	  task.	  	  
	  
The	  younger	  par*cipants	  n=34	  were	  
college	  students	  ages	  18-­‐30.	  The	  
older	  par*cipants	  n=25	  regularly	  
par*cipated	  in	  cycling,	  and	  were	  
between	  the	  ages	  of	  65-­‐85.	  	  
	  
	  
III.	  Results	  	  
	  
No	  correla*ons	  were	  seen	  between	  
cycling	  and	  circle	  drawing.	  	  Likewise,	  no	  
correla*ons	  were	  seen	  between	  tapping	  
and	  walking.	  	  	  
	  
CV	  %	  was	  significantly	  greater	  for	  the	  
older	  group	  than	  the	  younger	  group	  for	  
bimanual	  tapping	  (F	  (1,228)	  =	  3.79,	  p	  =	  .
05)	  and	  for	  walking	  (F	  (1,228)	  =	  21.61,	  p	  
<	  .0001).	  
	  
CV	  %	  was	  not	  significantly	  different	  for	  
the	  older	  and	  younger	  group	  for	  cycling	  
(F	  (1,228)	  =	  .48,	  p	  =	  .49),	  circle	  drawing	  
(F	  (1,228)	  =	  .02,	  p	  =	  .88),	  or	  unimanual	  








The	  correla*ons	  reveal	  that	  the	  same	  *ming	  
mechanisms	  that	  control	  fine	  motor	  skills	  may	  
not	  be	  as	  easily	  seen	  in	  the	  behavior	  of	  gross	  
motor	  skills.	  	  
	  
The	  coefficient	  of	  varia*on	  of	  *ming	  intervals	  
revealed	  that,	  as	  an	  individual	  ages,	  both	  
tapping	  and	  walking	  (movements	  that	  we	  
believe	  to	  be	  controlled	  with	  an	  internal	  clock)	  
become	  more	  variable.	  	  It	  was	  also	  found	  that	  
*ming	  without	  a	  clock	  (seen	  with	  smoothly	  
produced	  tasks)	  may	  be	  preserved	  with	  
increasing	  age.	  	  
This	  research	  was	  funded	  by	  the	  Office	  of	  Research	  and	  Graduate	  Studies.	  	  
Other	  contributors	  to	  this	  experiment	  were	  Sushma	  Alphonsa,	  Kodey	  Myers,	  and	  Daisha	  L.	  Cummins.	  	  
Figure	  2	  –	  Use	  great	  photos,	  
charts	  and	  graphics	  
Zach	  Skabelund	  
Utah	  State	  University	  
Health,	  Physical	  Educa*on	  and	  Recrea*on	  
zachskabelund@gmail.com	  
Cycling	   Walking	   Circle	  Drawing	   Tapping	  
Coefficient	  of	  Variance	  
